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496. (Amfinded) A voltage reference drcmt responsive to an exte^ 
siqjplymg a reference voltage, conqwising: 

a constant cmreat source for supplying a cmrent to a node in lesponse to the external 

voltage; 

a cttcuit having an adjustable inq)edance for draining current fix)m the node, wherein 
said cifCTiit comprises a diode stack com prised of a plurality p f transistors cpnne^tod seyie^ 
and apluralitv of awitcheg each switch for sdectrvelv sbuntitig one of said traoflistors^and 
wherein each switch is responsive to a control signal: and 

a unity gain amplifier responsive to a signal available at the node for producing the 
refereuice voltage. 

499. (Amended) The voltage reference circuit ofclaim [4981496 wherein said 
switches are controlled by fiises[, and ^wdierein opening certain of said fuses turns its 
associated switch on, and \^^erein opening certain other of said fiises turns its associated 
switch ofi[]. 



Remarks 

Claim 223 stands rejected under 35 U.S.C. § 102(b) as being anticipated by Park (US 
Pat No.: 5,448,199). Specifically, the Exammer states: 

Park discloses in figure 3 a voltage reference circuit responsive to an external 
voltage (ext Vcc) ftir supplying a reference voltage (int. Vcc), con5>rising: an 
active reference circuit (10, 20, 30) for receiving the external voha^ and for 
producing a reference signal (at node N2) having a desired relationship with the 
external voltage; and a unity gain amplifier (50) responsive to the reference 
signal for producing the reference voltage. 

Claim 223 is amended to xecite "said active refferetwe cmsuit conpfising a current 
source utilizing a current mirror for providing current to a diode stack having an adjustable 
impedance.** It is respect&lly submitted that Park does not disclose a cuixeot source utilizmg 
a current mirror and does not disclose a diode stack having an adjustable impedance for 
removing current from the node. Thus, it is believed that claim 223 is in condition for 
allowance. 

aaims 224, 496, and 497 stand rejected under 35 U.S.C. § 103 (a) as being 
unpatentable over Park in view of Shibayama et aL (US Pat. No.: 5»554^53). Specifically, fee 
Examiner stated: 

4 

Park*s figure 3 shows the active reference circuit con^rises a current source 
(56). Park's figure 3 feils to show a diode stack having an adjustable 
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impedaoce. However, Shibayama et al/s figure 2 shows a me&od of replacing 
diode Qp6 of figure 1 vwth a diode stack (Qpl6 of figure 2) having adjustable 
impedance fiar the purpose of csq)able adjusting the output referenoe voltage. 
Thus, it would have been obvious to one having ordinaiy skill in the art to 
replace Paik's diode 58 (or 57 or both of diode 57 and 58) with Shibayama et 
al/s diode stack for tfie purpose of c^ahte of adjusting the output voltage of the 



:m 



slack I 



re&rence circuit 

Claims 224 and 497 are cancelled Claifa 
having an adjustable impedance for draining 
conqirised of a plurality of series connected 
selectively shunting the transistors, and "wherelin 
signal.'' It is respectfully submitted that Park 
suggest the use of diode stack c 
switch responsive to a control sigoal 

Pazk in view of Shibayama discloses a 
p-type trajjsistors. By connecting their gates to 
state. Each transistor has a fuse associated 
transistor is added to the diode stack by openiii ; 
actively control the conductivity of the diode 

The claimed inveation, through the us€ 
the transistor switches, provides more accurate 
the diode stack. Thus, the claimed invention 
stack^s impedance. It is believed that claim 49^ 

Claims 225 - 227 and 498 - 500 
unpalentablB over Park in view of Shibayama 
Claim 498 is cancelled. Qaims 225 - 227 and 
allowable claims 223, and 496, respectively. 
499, and 500 are in condition for allowance. 

Claims 228 231 and 501 - 504 stand 
unpatentable over Park. Claims 228 - 230 

- 503 depend fiom allowable claim 496. It is 

- 503 are in condition for allowance. 

As to claims 231 and 504, the Examin^ states: 



496 is amended to recite that the circuit 
cijrrent from the node includes a diode stack 
transistors and a plurality of switches for 
each switch is responsive to a control 
view of Shibayama does not disclose or 
ompiised of a pturaUty of transistors with each controlled by a 



let 



I depend 



Park fails to teach a power an^lifier 
voltage by a &ctor greater than unity tc\ 
it is well know in the art that amplifier 
for providing an output having level _ 
Tliaefoie^ it would have been obvious 
to add a power aniplifier having gain 
Park's figure 3 for the puipose of providing 
int. Vcc level. 



diode stack (Qpl6) comprised of a group of 
groimd, each transistor remains in the "on" 
theiiewith, (See Fig. 3) TTie in^edance of the 
its associated fuse . Thus^ the ability to 

(Qpl6) disclosed by Shibayama is limited, 
of control signals connected to the gates of 
control of the conductivity of the transistors in 
piovides more accurate control of the diode 
is in condition for allowance. 

under 35 US,C § 103(a) as being 
aL and Furumochi (US Pat No.: 5,473,277). 
claims 499 and 500 are dependent &om 
, it is believed that claims 225, 226, 227, 



stand rejected 1 



Thus, 



rejected under 35 U.S,C. § 103(a) as being 
fiom allowable claim 223, and claims 501 
Relieved that claims 228 - 230 and claims 501 



for an:5)lifying the reference 
provide an output voltage. However, 
having the gain greater than unity is 

that the leval of input signal, 
to one having ordinary skill in die art 
g -eater than unity to the output of 

an output signal greater than the 



greater t 
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It is respectfully submitted that Park, Shibayaroa, and Funimochi do not teach or 
suggest amplifying the refereace vohage by a factor greater than unity to provide an output 
voltage, and do not suggest using the series connection of a unity gain amplifier and a greater 
than unity gain amplifier, Otx the contrary, Park, Shibayama, and Furumodu disclose 
providing reference voltages that axe less than an external voltage. 

Park, for example, is directed to an internal voltage generation circuit with an 
adjustable bum-in voltage level. (Col. 1, Hnea 5-10.) The internal voltage generation circuit 
produces aieference voltage that is less than the external voltage. (Col. 1, lines 16 - 19.) 
Likewise^ the bum-in voltage level produced is also less than the external voltage. (Col. 3, 
lines 56 - 65.) The voltages are mamtained at a low level to reduce the electric field stress 
placed on the memory device's transistors. (CoL 1, lines 11-15.) 

Shibayama, for example, is directed to an internal reduced voltage generator to be 
mounted in a setnicondnctor circuit (Col. 1, lines 7 - 9.) Two reference voltages are 
produced, V,rf and Vrtibb each ofwhich are less than Vcc. (CoL 4» lines 10-44.) As 
disclosed, V^r is used for normal operation and V^qa is used for bum-in acceleration tests. 
(CoL3,Kncs22-25.) 

Fummochi, for exanople, is directed to a constant voltage generator circuit. (Col. 5, 
lines 18 - 39.) More Specifically, Furumochi is directed to a constant voltage generator 
circuit witli a transistor back-gate voltage adjustment means to provide a higher precision 
constant volt^ Vr©. (CoL 5, line 55 to Col. 6, line 62.) By controlling the number of 
transistors connected between an external voltage Vss and ground, the constant voltage 
generator circuit disclosed in Furumochi produces an output voltage that is less than an 
external voltage. (CoL 5, line 55 to CoL 6, line 62.) 

As illustrated in the discussion above, Park, Shibayama et al.^ and Furumochi do not 
disclose or suggest adding a power an5)lifier having gain greater than unity in series with a 
unity gain amplifier responsive to the output of an active reference circuit for the purpose of 
providing an output signal greater than the internal Vcc level. On the contrary. Park, 
Shibayama et al., and Furumochi are directed to generating an internal voltage level ^^ch is 
less than an external voltagp level. It is beheved that claims 23 1 and 504 are in condition for 
allowance, and thus, it is respectfully requested that the rejection of claims 23 1 and 504 be 
withdrawn. 

aaitns 232 - 237, 247 and 505 - 510 Stand rejected under 35 U.S.C. 103 (a) as being 
unpatentable overHayakawa (US Pat. No.: 5,184,031) in view of Park- Specifically, the 
Examiner states: 

Hayakawa shows in figure 1 a circuit for supplying the external voltage as the 
output voltage when the external voltage is below a first predetermined value 
and supplying a step down voltage when the external voltage is above the 
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predetennined value. Thus, Hayakawa shows all limitatioiis of the daim 
except for the detail of the intraiial stepdown circuit (13). However, Park's 
figure 3 shows a detail of an mtemal step down circuit (see the rejection of 
claim 23 1 ). Park's figure 3 halving an advantage of providing a stable 
internal signal. Therefore, it would have been obvious to one having ordinary 
skill in the ait to use Park's internal cirtniit for Hayakawa et al's internal 
stepdown ciicxiit (13) for th^ purpose of providoig a stable signal. 

It is respectfully submitted that claims 232 - 237 and 505 - SlO are dependant from 
allowable claims 231 and 504, respecstively. Hayakawa (as is the case with Park, Shibayama, 
and Furumochi) feils to disclose or suggest adding a power an^lifier having gain greater than 
imity in series with a unity gain amplifier responsive to the output of an active reference 
circuit for the purpose of providing an output signal greater than the internal Vcc level. Thus, 
Hayakawa does not "show all the limitations of the claims[s)/' It is believed that claims 232 
- 237 and 505 - 510 are in condition for allowance and it is respectfully requested that the 
rejection of claims 232 - 237 and 505 - 510 be withdrawn. 

With respect to claim 247, the Examiner states that '•claim 247 recites similar 
limitations of claims 232 - 237, therefore, it is rejected for the same reasons." It is 
respectfiiUy submitted that Park, Shibayama, Furumochi, and Hayakawa fail to disclose or 
suggest "amplifying the reference signal with a unity gain amplifier'* and "amplifying the 
reference voltage by a fector greater than unity to provide the output voltage when the 
external voltage is not bdng supplied as the output voltage" as recited in claim 247. It is 
believed that claim 247 is isx condition for allowance. Thus, it is respectfiilly requested that 
the rejection of claim 247 be withdrawn. 

Claims 248 - 250 stand rejected under 35 U-S.C. 103 (a) as being unpateutable.over 
Hayakawa in view of Park and Shibayama. Claims 248 - 250 depend fi-om allowable base 
claim 247 and are believed to be in condition for allovirance for the same reasons as discussed 
in conjunction with base claim 247. Thus, it is respectfully requested that the rejection of 
claims 248 - 250 be withdrawn. 
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Applicants have made a diligent effort Id place the claiiDs in condition for dllowance. 
Accordingly, a Notice of Allowance for claims 223, 225 - 237, 247 - 250, 496, and 499 - 510 
is lespectfully requested. If the Examiner is of the opinion that the instant application is in 
condition for disposition other than through allowance, the Examiner is respectfully requested 
to contact s^Ucants' attorney at the telephone number listed below so that additional changes 
may be discussed. 

A con^lete set of &e claims currently pending is enclosed herewith. 



RAspectfixHy submitted 




Edward L. Pencoske 

Reg. No. 2?,688 

Thoip Reed & Armstrong, LLP 

One Oxford Centre 

301 Grant Street, 14* Floor 

Pittsburgh, PA 15219-1425 

(412) 394-7789 

Dated: August 2002 Attorneys for Applicants 
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